PAMAM dendrimer grafted cellulose paper scaffolds as a novel in vitro 3D liver model for drug screening applications.
Development of cheap and portable 3D liver models is a need of an hour for drug screening applications in the healthcare and diagnostic sector. An appropriate 3D liver model would support adhesion, proliferation, viability and functionality of the liver cells. With this perspective, the present study delineates the fabrication and characterization of PAMAM conjugated cellulose filter paper-based 3D liver model. Due to the absence of any cell adhesion motif, paper cannot directly be used for cell culture applications, thus, it was functionalized with PAMAM dendrimer using glutaraldehyde. PAMAM derivatized paper (PF) supported significantly higher adhesion, proliferation, and viability of the HepG2 cells in comparison to non-functionalized paper. Moreover, HepG2 cells maintained their functional aspects i.e., expression of mature hepatocyte markers albumin, CK19, CYP3 A4, MDR1 and SULT2 A1 on PF. Further, we showed the application of the PF-based 3D liver model for drug toxicity evaluations against hepatotoxins. The results showed a significantly higher sensitivity of the HepG2 cells in paper-based 3D culture as compared to 2D monolayer culture, which is similar to that of physiological drug-induced responses. In conclusion, PAMAM functionalized filter paper could serve as an efficient biomaterial platform for the development of microscale technologies, liver-associated diagnostics, and drug screening applications.